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Abstract
According to the results of epidemiological studies, the spread of periodontal tissue diseases has tendency to
increase, despite recent decades’ significant achievements in dentistry. Studies of periodontal tissue diseases
pathogenesis have found that oxygen-dependent production of reactive oxygen species (ROS) and antioxidant
activity are involved in the pathogenic mechanism of the disease. ROS are highly toxic and can induce lipid
peroxidation (LPO). Researchers have shown increased levels of LPO with generalized periodontitis (GP).
”Noofen” is one of the drugs that normalizes the processes of LPO and shows positive effect in GP treatment.
That is why in advanced complex treatment of generalized periodontitis of initial-I stage, we’ve used this pill.
The objective of the study was to analyze the efficiency of nootropic medicine ”Noofen” usage in suggested
initial-I stage of generalized periodontitis treatment, taking into account the dynamics of oral fluid prooxidant and
antioxidant indicators among students with high level of emotional sensitivity.
Materials and methods. A study of 2nd year students (174) of Ivano-Frankivsk National Medical University
were questioned in order to determine the level of individual emotional states (anxiety, frustration, aggression
and rigidity) according to the method of H. Eysenck. Of those who have experienced increased and high level
of emotional sensitivity to various stressors and situations, we have selected 50 students with initial-I stage
of generalized periodontitis. To determine the efficiency of treatment, two groups were formed: observation
(group I) and comparison (group II). Each group consisted of 25 individuals who were treated and monitored
dynamically during the year. The condition of oral cavity prooxidant system was determined by the level of
malondialdehyde (MDA) and diene conjugates (DC). To study the state of the antioxidant protection system, the
activity of superoxide dismutase (SOD), glutathione-S-transferase (G-ST) and glutathione peroxidase (GPO)
were determined. The advanced treatment, which included oral rinsing with ”Octenisept” solution, dissolving of
tablets ”Lizak”, intake of medicine ”Noofen” and vitamin-microelement complex ”Vita-Supradin Active”.
Conclusions. The results of the performed treatment indicate that the use of advanced therapy of GP is
significantly more effective, confirmed by prooxidant-antioxidant system parameters of oral fluid in the long term,
compared with traditional treatment.
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Problem statement and analysis of
the latest research
According to epidemiological studies, the spread of
periodontal tissue diseases has tendency to increase,
despite recent decades’ significant achievement in
dentistry. [1, 2] Many studies are devoted to the
study of periodontal tissue diseases pathogenesis.
It was found that oxygen-dependent production of
reactive oxygen species (ROS) and antioxidant ac-
tivity are involved in the pathogenetic mechanism
of the disease. [3]
ROS include free radicals that are derivatives of
oxygen, namely: superoxide (O2-), hydroxyl (OH-),
nitric oxide (NO), hydrogen peroxide (H2O2) and
hypochloride acid (HOCl) [4, 5]. ROS are highly
toxic, not only to the intracellular microbial agent
but also to the extracellular structure and can induce
lipid peroxidation (LPO) [5, 6]. Excessive produc-
tion of LPO can lead to oxidative stress, thereby
damaging the integrity of the cells.
As LPO is a result of oxidative stress, numerous
markers are used to monitor this process. Malonic
dialdehyde (MDA) and diene conjugates (DC) are
the main and most studied products of polyunsat-
urated fatty acid peroxidation, which indicate an
oxidative stress increase [3, 7, 8].
Antioxidants, many of which are released lo-
cally in inflammation areas caused by polymor-
phonuclear leukocytes or other cells, can provide
protection against ROS. In healthy organisms, the
balance is maintained by the interaction of oxi-
dants and antioxidants. In pathological conditions,
the balance can be directed towards oxidants. The
most significant antioxidant is superoxide dismu-
tase (SOD), which catalyzes dismutation of O2- to
H2O2 and O2 [3, 9, 10].
In recent years, attention has been paid to the
role of ROS, antioxidant systems, oxidative stress
products, and LPO in periodontal tissues diseases
pathology. Possible connection of oral fluid an-
tioxidant system disorser and increase of oxidative
stress in generalized periodontitis (GP) has been
investigated [11, 12].
Studies by scientists (Tsai C.C., Chen H.S.,
Chen S.L., et al.) have shown an increased level
of LPO in generalized periodontitis patients [13].
”Noofen” is one of the medicines that normalizes
the processes of LPO and shows positive effect in
GP treatment. That is why in advanced complex
treatment of generalized periodontitis of initial-I
stage, we used this drug.
The objective of the study
To analyze the efficiency of nootropic medicine
”Noofen” usage in complex initial-I stage gener-
alized periodontitis treatment, taking into account
the dynamics of oral fluid prooxidant and antioxi-
dant indicators among students with high level of
emotional sensitivity.
1. Materials and Methods
To achieve this goal, 174 students of the 2nd year of
study of Ivano-Frankivsk National Medical Univer-
sity were questioned in order to determine the level
of individual emotional states (anxiety, frustration,
aggression and rigidity) according to the method
of H. Eysenck. Of those who have experienced in-
creased and high levels of emotional sensitivity to
various stressors and situations, we have selected
50 students with initial-I stage of generalized peri-
odontitis. To determine the efficiency of treatment,
two groups were formed: observation (group I) and
comparison (group II). Each group consisted of 25
individuals who were treated and monitored dynam-
ically during the year.
The students of group I had advanced treatment,
which included oral sanitation, professional hygiene
with hygienic skills training, local treatment – oral
rinsing with ”Octenisept” solution and dissolving of
tablets ”Lizak”. For general treatment, patients of
this group received a nootropic medicine ”Noofen”.
Students of group II received usual treatment ac-
cording to a dental care protocol, which included
sanitization and professional hygiene of the oral
cavity with hygienic skills training, local treatment
– oral rinsing with 0.05% chlorhexidine solution
and dissolving of the tablet ”Lisobakt”. Patients in
both groups received the vitamin-mineral premix
”Vita-Supradin Active”.
To make the diagnosis of initial-I stage general-
ized periodontitis, we’ve used the data of objective
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Figure 1. Dynamics of malone dialdehyde index changes during treatment stages.
examination, clinical indicators of hygienic and pe-
riodontal indices, as well as M.F. Danilevsky peri-
odontal tissues diseases classification [14].
To evaluate prooxidant-antioxidant system con-
dition in students with GP there was performed a
study of oral fluid, which was taken in the morn-
ing. The condition of oral cavity prooxidant system
was determined according to the level of malondi-
aldehyde (MDA) and diene conjugates (DC). To
study the state of the antioxidant protection sys-
tem, the activity of superoxide dismutase (SOD),
glutathione-S-transferase (G-ST) and glutathione
peroxidase (GPO) were determined [15, 16, 17].
Clinical and laboratory examination were per-
formed before treatment, immediately after the treat-
ment, after 1 month, 6 months, and 12 months of
therapy.
The obtained data was processed using the sta-
tistical package ”Stat Soft 6.0”, the classical meth-
ods of variation statistics. The differences between
the studied indicators were estimated according to
the Student’s criterion.
2. Results and Discussion
The dynamics results of MDA changes treatment
(Fig. 1) indicate that before treatment this indica-
tor was approximately the same in groups I and II
and measured 1.02±0.09 and 1.01±0.08 nmol/ml.
(p>0.05). However, after the performed treatment,
MDA decreased to 0.29±0.03 nmol/ml in group
I, which is statistically lower than in group II –
MDA=0.4±0.04 nmol/ml (p<0.001). Observing
the MDA level one month after treatment, this indi-
cator decreased in both groups (p<0.001). After 6
and 12 months, this value was gradually increasing
in groups I and II, although it was statistically lower
in group I than in group II.
Analyzing the data of DC (Fig. 2), we can also
see that before the treatment they were practically
the same (p>0.05), and immediately after the treat-
ment they practically did not differ in both groups
(p>0.05). However, after 1 month, DC data differed
significantly in groups I and II and were 0.19±0.03
and 0.33±0.01 c.u., respectively (p<0.001). After 6
months, this indicator increased in both groups, but
in group I the number of DC was significantly lower
than in group II (p<0.001). After 12 months, the
number of DC in group II increased to 0.5±0.02 c.u.,
which was not significantly different from the indi-
cator before the treatment (p>0.05), and in group I
this value though increased to 0.36±0.03 c.u., but
was statistically lower than before the treatment
(p<0.001).
Considering the concentration of SOD in the
oral fluid (Fig. 3), we can see that after the treat-
ment in both groups, this value was almost the same
(p>0.05). However, within a month, the concentra-
tion of SOD began to decrease and within a year in
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Figure 2. Dynamics of diene conjugates index changes during the treatment stages.
Figure 3. Dynamics of superoxide dismutase index changes at the stages of treatment.
the group II it was 38.08±2.53%. In group I, this
indicator was more stable, and in one year after the
treatment it was 51.6±2.44%, which was statisti-
cally better than in group II (p<0.001). Moreover,
in group I the long-term data (after 12 months) are
virtually indistinguishable from those obtained im-
mediately after the treatment.
Evaluating the G-ST index (Fig. 4), we’ve ob-
served that after the treatment it improved signifi-
cantly in both groups (p<0.001), but in group I it
was significantly better than in group II (p<0.001).
After the treatment, the index values gradually de-
creased, although in group I one year after the treat-
ment it corresponded to 8.69±0.6 nmol/min*mg,
which was significantly better than in
group II (p<0.001).
With regard to the GPO index (Fig. 5), its level
in groups I and II after the treatment improved sig-
nificantly (p<0.001), although in group I the in-
dicator was statistically better compared to group
II (p<0.001). In dynamics after the performed
treatment, the indices of both groups gradually de-
creased, but the data of group I were significantly
higher than in group II (p<0.001).
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Figure 4. Dynamics of glutathione-S-transferase index changes in the treatment stages.
Figure 5. Dynamics of glutathione peroxidase index changes during the treatment stages.
3. Prospects of Further
Researches
We plan to study further the effect of advanced ther-
apy in students of the third, forth and fifth year
of study of medical university with initial-I stage
of GP, who were performed the treatment of peri-
odontal tissue diseases according to the advanced
methods.
4. Conclusions
The use of advanced treatment of GP, which in-
cluded nootropic medicine ”Noofen”, antiseptic
mouthwash – ”Octenisept” and dissolving of tablet
”Lizak” in complex treatment of GP in the 2nd
year medical university students with high level
of emotional sensitivity, that is confirmed by the
biochemical parameters of the oral fluid. Indica-
tors of prooxidant-antioxidant system in group I
undergoing advanced treatment, were more stable
and better in the long term compared with group II
(p<0.001), where conventional therapy was used.
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